Altered cyclic AMP levels in specific cardiovascular brain centers of spontaneously hypertensive rats (SHR).
The possible participation of cAMP in central regulation of arterial blood pressure was investigated in spontaneously hypertensive rats (SHR). Cyclic AMP concentrations of 36 microdissected individual brain areas-including primary and higher cardiovascular centers-were measured in adult SHR and compared with those of normotensive control rats of the same strain and age. In the adult SHR, elevated cAMP concentrations were found in brain areas which are in close connection with the central regulation of blood pressure: nucleus tractus solitarii, A1- and A2- catecholaminergic cell groups in the medulla oblongata, locus coeruleus, central grey matter (subnucleus medialis), and certain cortical areas (especially cingulate cortex and hippocampus). On the other hand, hypothalamic cell groups which have been also suggested to control blood pressure, such as paraventricular, anterior, ventromedial, dorsomedial and posterior hypothalamic nuclei, show lower concentrations of cAMP in the SHR than in normotensive controls. Cyclic AMP levels in 19 other brain areas of SHR which seem to be not involved in mechanisms of central blood pressure regulation practically do not differ from the values of normotensive rats. The results suggest that cAMP-dependent processes are involved in the regulatory mechanisms of central blood pressure control. The brain areas which show alterations of cAMP-levels are also distinguished by close neuronal connections to the baroreceptor reflex arc. It is supposed that these areas represent modulatory higher centers capable to affect baroreceptor reflex function.